Sea urchins play important roles in marine ecosystems as key herbivores and some species have wide geographic range. The Atlantic white sea urchin Tripneustes ventricosus is abundant in many rock reefs of the eastern and western Atlantic, and may be found in high densities in Atolls and Archipelagos. Despite the importance of sea urchins in insular ecosystems, there is no study evaluating the genetic structure and the origin of the white sea urchin in isolated ecosystems. Such information is crucial to understand the connectivity and genetic diversity of these populations from the tropical Atlantic provinces.
1
Haplotype distribution and connectivity of the white sea urchin Tripneustes ventricosus across 2 the Brazilian biogeographic province. 27 studies evaluating the genetic structure or origin of the white sea urchin in isolated ecosystems.
28 Such information is crucial to understanding the connectivity and genetic diversity of these 29 populations from the tropical Atlantic provinces. To evaluate the origin of the white sea urchin in 30 Fernando de Noronha Archipelago and the genetic features of this population, we conducted 31 studies on the population structure of the white sea urchin using mitochondrial DNA (COI), in 32 two regions within the Brazilian biogeographic province and compared them with other regions 33 in the Atlantic. The white sea urchin from Fernando de Noronha was found to be genetically 34 distinct, with F ST ranging from 0.3 to 0.9, from other populations in the Atlantic. The sharing of 35 haplotypes between the Brazilian coast and the archipelago suggests that insular species derived 36 from the Brazilian coast, rather than the East Atlantic. Moreover, all other Atlantic populations 37 were genetically isolated, with low genetic diversity being a common characteristic among them 38 (ranging from 0.0011 to 0.0022). The low connectivity between populations of the Brazilian 39 biogeographic province might be attributed to the presence of soft barriers. In addition, the low 40 nucleotide diversity may have arisen from a bottleneck event, but may also be the signature of a 41 selective event on the gene locus studied herein. This study has important implications on the 42 geographic distribution, population structure and gene flow of the white sea urchin among the 176 The Caribbean and São Tomé populations presented five and four polymorphic sites respectively.
178
The number of unique haplotypes in each region varied from 3 to 11 haplotypes (Table 1) .
179 All regions had a unique group of haplotypes, except for the Brazilian region, which presented 180 both unique and shared haplotypes between the mainland and F. Noronha (Figure 1 ). 270 described sea urchin presence as scarce throughout the islands (Eston et al. 1986 ). However, 271 anecdotal information from Matthews (1972) indicates large densities of T. ventricosus at least in 272 Santo Antonio Bay, on the main island.
273
As sea urchin outbreak events seem to be common, it is likely that there is a natural cycle 274 in the population density of white sea urchins. In this case, anthropogenic impacts would not be 275 the main cause of the current overpopulation, even though it might contribute to the intensity of 276 the event. For example, the demographic growth of the white sea urchin in F. Noronha could be a 277 consequence of a drastic reduction in the population of a natural sea urchin predator, the king 278 helmet Cassis spp., once abundant on the island (Matthews 1972) .
279
The population of white sea urchins presented F ST index = 0.32 when compared to the 280 Bahia population, and there were only three haplotypes found in this insular subpopulation.
281 These features suggest that the occurrence of white sea urchin in Fernando de Noronha is not a 282 sporadic event involving the species migrating from somewhere else for a period of time, but 283 rather the white sea urchins of the island having unique genetic characteristics not present in 284 other regions of Atlantic. Even though our methods do not clarify when sea urchins have reached 285 the island, the haplotype distribution observed between the island and the Brazilian mainland 286 suggests that the insular population has more likely originated from Brazil than from East Africa.
287
What could explain such differences in genetic structure in the Brazilian region, since 
